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DETAILED ACTION 
Drawings 

1. The drawings are objected to under 37 CFR 1.83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the claims 12, 25, and 38's register 
file's data registers and claims 12 and 38's coupling between the register file and peripheral unit 
must be shown or the feature(s) canceled from the claim(s). No new matter should be entered. 

A proposed drawing correction or corrected drawings are required in reply to the Office 
action to avoid abandonment of the application. The objection to the drawings will not be held 
in abeyance. 

Claim Objections 

2. Claims 4 and 17 are objected to because of the following informalities: Claim 4's first 
line and claim 17's first line state "the command messages includes"; Applicant may have meant 
"the command message includes". Appropriate correction is required. 

Claim 24 is objected to because of the following informalities: Claim 24's last line states 
"threads b"; Applicant may have meant "threads by". Appropriate correction is required. 

Claim 41 is objected to because of the following informalities: Claim 41 's line 2 states 
"at least one peripheral units"; Applicant may have meant "at least one peripheral unit". 
Appropriate correction is required. 
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Claim Rejections - 35 USC §112 



3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claim 12-13, 25, 38-39, and 41 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 12 recites the limitation "an operation" in claim 12' s second limitation. There is 
sufficient antecedent basis for this limitation in the claim. Claim 13 is rejected because it 
incorporates claim 12's limitations. 

Claim 25 recites the limitation "an operation" in claim 25 's second limitation. There is 
sufficient antecedent basis for this limitation in the claim. 

Claim 38 recites the limitation "a plurality of data memories" and "a data memory 
switch" in claim 38 's line 3. There are sufficient antecedent bases for these limitations in the 
claim. Claim 39 is rejected because it incorporates claim 38's limitations. 

Claim 41 recites the limitation "one of the multi-thread processors" and "one of the 
peripheral units" in claim 41's line 8. There are sufficient antecedent bases for these limitations 
in the claim. 
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Claim Rejections - 35 USC § 102 



5. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 



(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 



6. Claims 1-7, 9, 14-20, and 22 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Bucher (U.S. Patent No. 5,421,014). 

Referring to claim 1: Bucher discloses an apparatus comprising a peripheral bus coupled 
to a peripheral unit to transfer peripheral information including a command message specifying a 
peripheral operation; and a processing slice coupled to the peripheral bus to execute a plurality of 
threads, the plurality of threads including a first thread sending the command message to the 
peripheral unit (claim 1). Hence, claim 1 is anticipated by Bucher. 

Referring to claims 2-3: Claim l's argument applies; furthermore, Bucher discloses a 
"read" command (column 5, line 44, figure 1, step 12) and a target peripheral (claim 1). Hence, 
Bucher discloses that the peripheral unit is one of an input device and an output device and the 
peripheral operation is one of an input operation and an output operation; therefore, claims 2-3 
are anticipated by Butcher. 

Referring to claim 4: Claim l's argument applies; furthermore, Butcher discloses that the 
command messages includes at least one of a message content, a peripheral address identifying 
the peripheral unit, and a command code specifying the peripheral operation (figure 5). 

Referring to claim 5: Claim l's argument applies; furthermore, Butcher discloses that the 
peripheral information includes a response message sent from the peripheral unit to the 



# • 
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processing slice, the response message indicating the peripheral operation is completed 
(abstract). 

Referring to claim 6: Claims 1 and 5's arguments apply; furthermore, Butcher discloses 
that the response message includes at least one of a thread identifier identifying the first thread, 
an operation result of the peripheral operation, a data register address specifying a data register in 
the processing slice to store the operation result, and a length indicator indicating length of the 
response message (figure 5). 

Referring to claim 7: Claims 1 and 5-6' s arguments apply; furthermore, since Butcher 
discloses a SCSI bus, which is a bi-directional (claim 1). 

Referring to claim 9: Butcher discloses a command pending status (figure 1, step 20) and 
a loop back to issue more command (figure 1, step 18). Butcher's step 20 and the loop back is 
the non-wait instruction. Hence, Butcher discloses that the first thread continues to execute after 
sending the command message if the command message is a non-wait instruction; therefore, 
Claim 9 is anticipated by Butcher. 

Referring to claim 14: Bucher discloses a method comprising a peripheral bus coupled to 
a peripheral unit to transfer peripheral information including a command message specifying a 
peripheral operation; and a processing slice coupled to the peripheral bus to execute a plurality of 
threads, the plurality of threads including a first thread sending the command message to the 
peripheral unit (claim 1). Hence, claim 14 is anticipated by Bucher. 

Referring to claims 15-16: Claim 14's argument applies; furthermore, Bucher discloses a 
"read" command (column 5, line 44, figure 1, step 12) and a target peripheral (claim 1). Hence, 
Bucher discloses that the peripheral unit is one of an input device and an output device and the 
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peripheral operation is one of an input operation and an output operation; therefore, claims 15- 
16 are anticipated by Butcher. 

Referring to claim 17: Claim 14's argument applies; furthermore, Butcher discloses that 
the command messages includes at least one of a message content, a peripheral address 
identifying the peripheral unit, and a command code specifying the peripheral operation (figure 



Referring to claim 18: Claim 14's argument applies; furthermore, Butcher discloses that 
the peripheral information includes a response message sent from the peripheral unit to the 
processing slice, the response message indicating the peripheral operation is completed 
(abstract). 

Referring to claim 19: Claims 14 and 18's arguments apply; furthermore, Butcher 
discloses that the response message includes at least one of a thread identifier identifying the first 
thread, an operation result of the peripheral operation, a data register address specifying a data 
register in the processing slice to store the operation result, and a length indicator indicating 
length of the response message (figure 5). 

Referring to claim 20: Claims 14 and 18-19's arguments apply; furthermore, since 
Butcher discloses a SCSI bus, which is a bi-directional (claim 1). 

Referring to claim 22: Butcher discloses a command pending status (figure 1, step 20) 
and a loop back to issue more command (figure 1, step 18). Butcher's step 20 and the loop back 
is the non-wait instruction. Hence, Butcher discloses that the first thread continues to execute 
after sending the command message if the command message is a non-wait instruction; therefore, 
Claim 22 is anticipated by Butcher. 



5)- 
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Claim Rejections - 35 USC§ 103 



7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Detenruning the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or nonobviousness. 

9. Claims 8 and 10-12, 21, 23-25, 27-38, 40-41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of the Butcher and Motomura (U.S. Patent No. 5,815,727). 

Referring to claims 8 and 21: Butcher's disclosure is stated above, but Butcher does not 
explicitly state wait instruction. Motomura discloses that it is known to execute the thread in the 
waiting state to avoid the repeating synchronization failure or to read data in the memory used by 
another processor (column 1, lines 37-40); such that Motomura 5 s waiting state is to disable the 
thread after sending the command message, and Motomura' s instruction in the thread processing 
sequence is a wait instruction. Hence, it would be obvious to one having ordinary skill in the 
computer art at time Applicant made the invention to adapt Motomura' s teaching to Butcher 
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because Motomura teaches one to use the waiting state to avoid the repeating synchronization 
failure or to read data in another processor's memory. 

Referring to claims 10 and 23: Claims 8 and 21 's argument applies; furthermore, once 
Motomura' s waiting state's pending condition met, such as the data from the memory used by 
another processor, Motomura' s thread will continue the thread process; hence, Motomura 
discloses enabling the thread after receiving the response message from the peripheral unit if the 
thread was disabled. 

Referring to claims 1 1 and 24: Butcher's disclosure is stated above, but Butcher does not 
explicitly disclose a thread control unit and instruction processing unit fetching instructions from 
a program memory. The hardware component executing the Butcher's thread management logic 
is the thread control unit. Motomura discloses an instruction processing unit (figure 1, structures 
120 and 1 10) to process instructions fetched from a program memory (figure 1, structure 130); 
and a thread control unit (figure 16's thread execution control system) coupled to the instruction 
processing unit to manage initiating and termination of at least one of the plurality of threads. 
Hence, it would be obvious to one having ordinary skill in the computer art at time Applicant 
made the invention to adapt Motomura' s thread processing design to Butcher because Motomura 
teaches one to use the thread control unit to manage the waiting state to avoid the repeating 
synchronization failure or to read data in another processor's memory. 

Referring to claims 12 and 25: Claims 1 1 and 24's argument applies; furthermore, 
Butcher discloses saving the final information of the completed command in data structure 
(figure 3, step 52); Butcher's data structure is the register file having a plurality of data registers 
for storing the thread result, and Butcher's data structure's interface for connecting the data 
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structure to a bus is the data memory switch. Butcher does not explicitly disclose a memory 
access unit and the functioning unit. Motomura disclsoes a memory access unit (figure 16, 
structure 620) coupled to the instruction processing unit to provide access to one of a plurality of 
data memories (figure 16, structure 1420) via a data memory switch (figure 16, structure 1420's 
interface to structure 620), the memory access unit having a plurality of data base registers 
(figure 16, structure 1610), each of the data base registers corresponding to each of the threads; 
and a functional unit (figure 1, structures 110) coupled to the instruction processing unit to 
perform an operation specified in one of the instructions; and a register file (figure 16, structure 
1610) having a plurality of data registers (figure 15, structures 541 and 1341), each of the data 
registers corresponding to each of the threads. Hence, it would be obvious to one having 
ordinary skill in the computer art at time Applicant made the invention to adapt Motomura' s 
thread processing design to Butcher because Motomura teaches one to use the thread control unit 
to manage the waiting state to avoid the repeating synchronization failure or to read data in 
another processor's memory. 

Referring to claim 27: Bucher discloses an apparatus comprising a peripheral bus coupled 
to a peripheral unit to transfer peripheral information including a command message specifying a 
peripheral operation; and a processing slice coupled to the peripheral bus to execute a plurality of 
threads, the plurality of threads including a first thread sending the command message to the 
peripheral unit (claim 1). But Butcher does not explicitly disclose a plurality of banks of data 
memory; a data memory switch coupled to the banks to data memory; a program memory to 
store a program. Motomura discloses a plurality of banks of data memory (figure 16, structure 
1420), a data memory switch (figure 16, structure 1420's interface to other component) coupled 
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to the banks to data memory; a program memory to store a program (figure 1 5 structure 130). 
Hence, it would be obvious to one having ordinary skill in the computer art at time Applicant 
made the invention to adapt Motomura's thread processing design to Butcher because Motomura 
teaches one to use the thread control unit to manage the waiting state to avoid the repeating 
synchronization failure or to read data in another processor's memory. 

Referring to claims 28-29: Claim 27 's argument applies; furthermore, Bucher discloses a 
"read" command (column 5, line 44, figure 1, step 12) and a target peripheral (claim 1). Hence, 
Bucher discloses that the peripheral unit is one of an input device and an output device and the 
peripheral operation is one of an input operation and an output operation. 

Referring to claim 30: Claim 27 's argument applies; furthermore, Butcher discloses that 
the command messages includes at least one of a message content, a peripheral address 
identifying the peripheral unit, and a command code specifying the peripheral operation (figure 
5). 

Referring to claim 31: Claim 27's argument applies; furthermore, Butcher discloses that 
the peripheral information includes a response message sent from the peripheral unit to the 
processing slice, the response message indicating the peripheral operation is completed 
(abstract). 

Referring to claim 32: Claims 27 and 3 Ts arguments apply; furthermore, Butcher 
discloses that the response message includes at least one of a thread identifier identifying the first 
thread, an operation result of the peripheral operation, a data register address specifying a data 
register in the processing slice to store the operation result, and a length indicator indicating 
length of the response message (figure 5). 
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Referring to claim 33: Claims 27 and 31-32's arguments apply; furthermore, since 
Butcher discloses a SCSI bus, which is a bi-directional (claim 1). 

Referring to claim 34: Claim 27's argument applies; furthermore, claim 34 is rejected 
over the claim 8's argument as stated above. 

Referring to claim 35: Claim 27's argument applies; furthermore, Butcher discloses a 
command pending status (figure 1, step 20) and a loop back to issue more command (figure 1, 
step 18). Butcher's step 20 and the loop back is the non-wait instruction. Hence, Butcher 
discloses that the first thread continues to execute after sending the command message if the 
command message is a non-wait instruction 

Referring to claim 36: Claims 27 and 34' s arguments apply; furthermore, claim 36 is 
rejected over the claim 10's argument stated above. 

Referring to claim 37: Claim 27's argument applies; furthermore, claim 37 is rejected 
over the claim 11 's argument as stated above. 

Referring to claim 38: Claims 27 and 37's arguments apply; furthermore, claim 38 is 
rejected over the claim 12's argument stated above. 

Referring to claim 40: Bucher discloses an apparatus comprising a peripheral bus coupled 
to a peripheral unit to transfer peripheral information including a command message specifying a 
peripheral operation; and a processing slice coupled to the peripheral bus to execute a plurality of 
threads, the plurality of threads including a first thread sending the command message to the 
peripheral unit (claim 1). Butcher discloses a SCSI controller (claim 1), and the SCSI 
controller's processing chip is the multi-thread processor, and the SCSI devices are the 
peripheral units. Butcher does not explicitly disclose that the system has a plurality of the multi- 
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thread processors. Motomura discloses a plurality of multi-thread processors (figure 1, structures 
110). In addition, court has held that the duplication of essential component only involves 
ordinary skill in the art (St. Regis Paper Co. v. Bemis Co., 193 USPQ 8). Hence, it would be 
obvious to one having ordinary skill in the computer art at time Applicant made the invention to 
adapt Motomura' s thread processing design to Butcher because Motomura teaches one to use the 
thread control unit to manage the waiting state to avoid the repeating synchronization failure or 
to read data in another processor's memory. 

Referring to claim 41: Bucher discloses an apparatus comprising a peripheral bus coupled 
to a peripheral unit to transfer peripheral information including a command message specifying a 
peripheral operation; and a processing slice coupled to the peripheral bus to execute a plurality of 
threads, the plurality of threads including a first thread sending the command message to the 
peripheral unit (claim 1). Butcher does not explicitly disclose program base registers and data 
base registers. Motomura discloses program base registers (figure 15, structure 140) and data 
base registers (figure 16, structure 1610). Hence, it would be obvious to one having ordinary 
skill in the computer art at time Applicant made the invention to adapt Motomura' s thread 
processing design to Butcher because Motomura teaches one to use the thread control unit to 
manage the waiting state to avoid the repeating synchronization failure or to read data in another 
processor's memory. 

10. Claims 13, 26, and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of the Butcher, Motomura, and Hiraoka et al. (U.S. Patent No. 5,418,917). 
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Referring to claims 13, 26, and 39: Butcher and Motomura's disclosures are stated above; 
furthermore, Butcher does not explicitly disclose an instruction fetch unit, buffer, decoder, 
dispatcher, and execution concurrently in a clock cycle. Motomura discloses an instruction fetch 
unit (figure 5, structure 150) to fetch the instructions from the program memory using a plurality 
of program counters (figure 15, structure 140), each program counter corresponding to each of 
the threads; an instruction decoder (figure 5, structure 542) and dispatcher (figure 5, structure 
1 50) to decode the instructions and dispatch the decoded instructions to one of the memory 
access unit, the functional unit, and the peripheral unit. Since Motomura discloses a plurality of 
processors (figure 1, structures 110), Motomura discloses that multiple instructions are executed 
concurrently in a clock cycle. Motomura does not disclose the instruction buffer. Hiraoka 
discloses that the instruction buffer is a well-known industrial practice (figure 1). Hence, it 
would be obvious to one having ordinary skill in the computer art at time Applicant made the 
invention to adapt Motomura's thread processing design and Hiraoka' s instruction buffer to 
Butcher because they teach one to use the thread control unit to manage the waiting state to 
avoid the repeating synchronization failure or to read data in another processor's memory and to 
enhance instruction processing with an instruction buffer. 
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Conclusion 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin King whose telephone number is (703) 305-4571 . The 
examiner can normally be reached on Monday through Friday from 9:00 A.M. to 5:00 P.M.. 

If attempts to reach the examiner by telephones are unsuccessfully, the examiner's 
supervisor, Mark Reinhart can be reached at (703) 308-31 10. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose number is (703)-306-563 1. 
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